The attenuation on the path of interest 
is then computed by integrating the spe- 
cific attenuation over the length of the 
path. This method can be used to deter- 
mine statistics of signal degradation on 
Earth/ spacecraft communication links. 
It can also be used to obtain real-time es- 


timates of attenuation along multiple 
Earth/ spacecraft links that are parts of a 
communication network operating 
within the radar coverage area, thereby 
enabling better management of the net- 
work through appropriate dynamic rout- 
ing along the best combination of links. 


This work was done by Steven M. Bolen 
and Andrew L. Benjamin o/Johnson Space 
Center and V. Chandrasekar of Colorado 
State University. Further information is con- 
tained in a TSP (see page 1). 

MSC-23340 


@ Wedge Heat-Flux Indicators for Flash Thermography 

Lyndon B. Johnson Space Center, Houston, Texas 


Wedge indicators have been proposed 
for measuring thermal radiation that im- 
pinges on specimens illuminated by 
flash lamps for thermographic inspec- 
tion. Heat fluxes measured by use of 
these indicators would be used, along 
with known thermal, radiative, and geo- 
metric properties of the specimens, to 
estimate peak flash temperatures on the 
specimen surfaces. These indicators 
would be inexpensive alternatives to 
high-speed infrared pyrometers, which 
would otherwise be needed for measur- 


ing peak flash surface temperatures. 
The wedge is made from any suitable ho- 
mogenous material such as plastic. The 
choice of material is governed by the 
equation given below. One side of the 
wedge is covered by a temperature sensi- 
tive compound that decomposes irre- 
versibly when its temperature exceeds a 
rated temperature (T rate[ i). The un- 
coated side would be positioned along- 
side or in place of the specimen and ex- 
posed to the flash, then the wedge 
thickness (d) at the boundary between 


the white and blackened portions mea- 
sured. The heat flux ( Q) would then be 
estimated by 

(f~ ( C P/ £b) ( T ra t e d — T am bient) d, 

where c and p are the specific heat and 
mass density, respectively, of the wedge 
material; £b is the emissivity of the 
black layer of the sheet material, and 
7'; lm bieni is the ambient temperature. 

This work was done by Ajay M. Koshti 
of Boeing Co. for Johnson Space Cen- 
ter. Further information is contained in a 
TSP ( see page 1 ). MSC-23056 


® Measuring Diffusion of Liquids by Common-Path Interferometry 

Diffusivities are computed from time series of interferograms. 

John H. Glenn Research Center, Cleveland, Ohio 


A method of observing the interdif- 
fusion of a pair of miscible liquids is 
based on the use of a common-path in- 
terferometer (CPI) to measure the spa- 
tially varying gradient of the index re- 
fraction in the interfacial region in 
which the interdiffusion takes place. As- 
suming that the indices of refraction of 
the two liquids are different and that 
the gradient of the index of refraction 
of the liquid is proportional to the gra- 
dient in the relative concentrations of 
either liquid, the diffusivity of the pair 
of liquids can be calculated from the 
temporal variation of the spatial varia- 
tion of the index of refraction. This 
method yields robust measurements 
and does not require precise knowl- 
edge of the indices of refraction of the 
pure liquids. Moreover, the CPI instru- 
mentation is compact and is optome- 
chanically robust by virtue of its com- 
mon-path design. 

The two liquids are placed in a trans- 
parent rectangular parallelepiped test 
cell. Initially, the interface between the 
liquids is a horizontal plane, above 


which lies pure liquid 2 (the less-dense 
liquid) and below which lies pure liquid 
1 (the denser liquid). The subsequent 
interdiffusion of the liquids gives rise to 
a gradient of concentration and a corre- 
sponding gradient of the index of re- 
fraction in a mixing layer. For the pur- 
pose of observing the interdiffusion, the 
test cell is placed in the test section of 
the CPI, in which a collimated, polarized 
beam of light from a low-power laser is 
projected horizontally through a region 
that contains the mixing layer. 

The CPI used in this method is a 
shearing interferometer. Like other 
shearing interferometers, this CPI can 
also be characterized as a schlieren in- 
terferometer because its optical setup 
is partly similar to that of schlieren sys- 
tem. However, the basic principle of 
operation of this CPI applies to the 
case in which refraction is relatively 
weak so that unlike in a schlieren sys- 
tem, rays of light propagating through 
the test cell can be assumed not to be 
bent, but, rather, delayed (and corre- 
spondingly changed in phase) by 


amounts proportional to the indices of 
refraction along their paths. After pass- 
ing through the test cell, the beam is 
focused on a Wollaston prism, which 
splits the beam into two beams that are 
slightly displaced from each other. 
When the beams are recombined, they 
produce interference fringes that indi- 
cate gradients of refraction in the test 
cell. A charge-coupled-device (CCD) 
camera captures the interferograms, 
and a video recorder stores them for 
later analysis. 

The interferometer optics are 
arranged for operation in a mode, 
known in the art as the finite-fringe 
mode, in which equidistant, parallel 
interference fringes appear when the 
index of refraction in the test cell is 
uniform (as is the case when only one 
fluid is present) . When a second liquid 
is introduced and diffusion occurs, the 
deviation or shift of a fringe from its 
undisturbed location is a measure of 
the gradient of the index of refraction 
in the test cell. For the purpose of this 
method, it is assumed that the index of 
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